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StS ober? b3 21 SC Git yL use ee wes 
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Seek SC w e 
freee Sioty 
rect SCE  e 
Pah 2640 Booty e 
a, eb 15CE 
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TVA TMAMAAMMAMMLMAL ATMS ALT 


(SET) ati 5.1 
ate nb =» 4 9C, B, As ecg, al tA rere ly 





:(Some Important Sets) ee ( lA? 5.1.1(i) 

BLA GeUP be SEN Bi Fic oe Ue SusF bx 

er biuel bd =N={1,2,3,4,--°} 

srbiuil’ = W={0,1,2,3,4, +9 

Leu =Z={0, 41, 42, 43, +} 

er Clwlhew-V= E = {0, +2, +4, ---} 

ex blu Gbe¥= O = {+1, +3, $5, ---) 

ee 6slucls = P = {2, 3, 5,7, 11, 13, 17, ---} 

Lebel Pte == mMre=, 2 m,ne Ziin#0} 

Lx bi Pt d= Q= fcbxd=, 2 m,née Ziin#0} 

exbiuide l= R=QU0' 


UKE (Vu, ASS. Sits. 1.1(ii) 
Recognize operations on sets (U, ¢, \, ..- ): 
(Union of sets) why6Uss— — (a) 
STI-UNUZUIVLUZB LL U=A retn le LIAN yee oh {6B NA Ure» 
“UY Boh yA wiZA UB 
AUB={xixe Al xe BLxe Aus! B} Us 
A={1,2,3,4}  f  B={4,5,6,7) fesse Ese 
AUB=({I, 2, 3,4, 5, 6, 7} + 
(Intersection of sets) 7L2Kyr—"—(b) 
i cctndten LIHNSH UL BA Ratner lILiUPEBWIA Use» 


Utz 4B CGA An BS 





eee SN NNN NNANNANNNNNNNNNANN 





AQ B= {xixe Ausixe B} Ue 
xe ANBaxeAwixeB Sab 
A={a bcd} yw Ba{edefp Aegeldt 


ANB= {c,d} J. 
| (Difference of sets) G/6(U%— = (c) 
tes WL UY SA\BLA-BG LW Ure Bus A Ai 
A-Bz={xlxeEA silx¢é B} 


B-Az={xlxe Buslx¢ A} UP! 
A={1,2,3,4,5} Frese ES 
B= {2,4,5,6,8} _ asl 
A-B=({1,2,3,4,5}— {2,4, 5, 6, 8} = {1, 3} fy 
B-A=({2,4,5,6, 8} — {1, 2, 3, 4, 5} = {6, 8}. asi 


(Complement ofa set) went 6 sande” (d) 
LSE ytiirloLuu- seldt eC Aine CSA wince Sadiliul 
} eth be A’ Lacy Uv Zonyt ous Aer RUE 


A’=U-Az={xlxe Us x€ A} | aut 
U={1,2,3,,10} wf A=(2,4,6,8} Frese LY 
A’=U-A={1,2, 3,..., 10} — {2; 4,6, 8} 3 


=A(1, 3.8, 7.9; 10} 


(Perform operations on sets) Legs 1 "Sel if 4U— 5.1.1 (iii) 
“LS 29 Us {1, 2,3, .., 10}, A = (2, 3, 5, 7}, B= (3, 5, 3A ie) 


(i) AUB (ii) ANB (ii) A—B — (iv) A‘! B’ 





(i) © AUB={2,3,5,7} U {3, 5, 8} ={2 3,5; 7, 8} 

Gk SARS 42,365, Taek 5) 

Git): ANB 42. 3, 5/743, 5. 8h = 12): 

(iv) A’=U-A={1,2, 3, - 10} — (2, 3, 5, 7} = (1,4, 6,8, 9, 10} 
B= U—B= (1, 2,3, .... 10} — (3, 5, 8} = {1, 2, 4, 6, 7, 9, 10} 








Mh sdptsdhddheheded bm 





Sein X= (1,4,7,9} 2 Y= {2,4,5,9}/1 


= | 
(i) XU Y (ii) XY (iii) YUX solide oi ont, 4 
X= ee ht ANT Rh Wh 022 
Yaerbo wih w12de | isl 
; | a J aE eae Siosed 
(i) XU Y Gi). -YUX Ga Mae (iv) YIN 
Sp 9 T=0*,Y=ZtX=94 3 
(i) XUY (ii) XOT (iii) “YUT 
(iv) XNY (v) | XAT (vi) YOT 


U={xlxe NA3<xs25}4 -4 
Soe sti = hixe. | WA4Sx< 17} 3! X= {xl xe PA8<x<25} 
i) (XU » Gi) — Xn YZ (iii) (XNY! (iv) X’UY’ 
UF eS 2 FY = {4, 8, 12, «5 24} X= {2,4,6,-, 2041-5 
@) x= ¥ (ii) » YL Xx 
Se ehIB=WwstA=n/i 
@ AB (ii) B-A | 
(Properties of Union and Intersection) Loy” nf of 84 ¥ 5.1.2 (iv) 


(Commutative property of union) Sh leh 5 z (a) 
AUB=BU AS theta £ Busi A Usks 


(Proof) =~ 
xE AUB SSFP?’ 
> xeAlxeB (Ab lw A Styl) 
>. xe Blxea | i 
> xeBuA 
=> AUB CBUA (i) 
ye BUA | | SUS Pix 
=> 


ye Bye Ab La A Set ysurr) 





BEES NNN NANA 





=> yeAtly eB 
=> ye AUB | 
— BUACAUB hae) 
emily si@ebl- 
AUB=BUA (eb Low 7 Sure il+) 


(Commutative property of intersection) Sahat msec lr, So LJ  (b) 
ANB=BOAS ti etL LBwlAUY 


(Proof) =~» 
xe ANB | StS? 
> xeEeA wi xeB. (GhlLUwASCilur 
=> xEB ui xEA 
a xE BNA 
AABCBOA @ eu 
ye BNA ; SYULPAA 
> yeBuyeAdA (Ge Low ASCH Lus) 
= yeA wiyeB 
= yeANB 
BOAACANB (ii) el 
eS (iil (eta 
AAB=BOA (Ge Law 2 Suse Gl) 


(Associative property of union) eed at wh zg (c) 
(AUB)UC=AUBUQ. SUvetd Lowsauctedf 
(Proof) =~ 
xe (AUB)UC SOLS? 
xe (AUB) | xEeC 
(xe A Lb xe B) § xEC 


xEA kL xE BUC 
xEAVU(BUOC) 


YUYY 





VM pppsisssshshhhhbipbepi bln 





= (AUB)\UCCAU(BUC) | (i) 
AU(BUC) C(AUB)UC Gi) CAI 
ey, af (ii) 3/(i) els 


(AUB)UC=AU(BUC) 
(Associative property of intersection) CINE atest eS of Low (d) 
—(ANB)ACHANBAQ Stated Levwsauxcedbf 


(Proof) =»? 

xe (ANB)OC SISS? 

=> xE (ANB) wl xEC 

= (xe A wi xEB) wi xEC 

=> xEeA wi (xEB wi xEC) 

> xEA wi xE BNC | 

=a xEAN(BOC) 
(ANB)AC ¢ AN(BNO i  2ui 
AN(BAC) © (ANB)AC Gi) UA 

ay af (ii) 3) (i) els 


(AMVB)NAC=AN(BONC) 


(Distributive property of U over 4) ia alt Lal, B 4 Z = (e) 
AUBAQ=AUBNAVO Stebel LowBaur ted) 


(Proof) » 
xeAU(BOAQ SILLS? 
xEA Lk xE BNC 
xEA lL WEB w xEC) 

(xe Al xEB) wh (xEA | xE C) 

xE AUB wl xE AUC 

xE(AUB)N(AUC) 
AU(BNOC(AVUB)N(AUC) (i) 


yE(AUB AAU. SARA 


YYUUYY 


MMM MMMM mmr 


ye (AUB) w! ye (Au?) 

GWeA | ye B) wh WEA L yeO) 

yeA | WEB wi yeC 

yeA § yEBNC | 

yeEeAU(Bn?O) . 
(AVB)A(AVUO)CAUBNO (ii) 


AU(BAO=(AUB)AAVO LS Gini) au 


(Distributive property of mover U) meer get SOLS (f) 
AA(BUOQ)=(ANB)UANO Lpfotd £CaI Beare ta bf 






YVyUY YY 


(Proof) 
xe AN(BUC) SULS? 
=} xEA wi xE BUC 
> xed wl (xe B L xe C) 
> (xe A wi xe B) L (xeA, wh xe ©) 
=> (eANB) L (ce ANC) 
=> xe (ANB)UCANC) 
=> AN(BUC) € ANB)VUANC) (1) . 
(AAB)U(ANO) CANBVYO ji) UI 
a nf (ii) 9! (i)elsl 
AN(BUC)=(ANB)UANYC) 
(De-Morgan’s lawa) IL of i (9) 
SUP eb LBA» 
(a) (AUBY=A’OB | (b) (ANB) =A°UB 
(Proof)—=—» 
xe (AUBY SUA? (a) 
ter ge AUR (GLa A fed! Len 
=> x¢A sw x€B 
=> xe A vi xe B 
=> - pe An (Ow La ASCLer) 





FAVA ASTGIASA™ETGES S11 11 0 / he 








= (AUB) c A’ OB (i) 
A'OB’ c (AUBY Gi) UA 
(AU BY =A’ OB’ é. ne S NS (ii) Gets 
xe (ANBY - SUtP/) —() 
= x€EANB 
> x¢€A_ tl x€B 
ke A on ee 
=> xe A°UB’ | 
=> se AB (i) 
ye A’UB’ SiS? 
=> yeA’tl ye B’ 
> y¢A | yeB 
=> y€¢ ANB 
=> ye (ANBY 
=> A°U B’C (AN BY (ii) 
(AA BY =A’U B’ JSinccba i) tel 
= eters = 
X= (1, 3,5, 7, +-,19}. « Y={O7 Ho 8 3-207 ° 
tS biouein Z={2,3, 5,7, 11, 13, 17, 19, 23} 
(i) XU(YUD) (11) (XUY)UZ 
Gu) XA(YDND (iv) (XN Y)nNZ 
(v) XU(YND) (Vi) (XUY)N(XvUZ 
(vil) XA(YUZ (vill) (XN Y)U(XnZ 


= {1,2,3,4,5,6} B= {2,4,6,8}C={1,4,8) A 2 
Sat I Ss sun 
(i) AAB=BoA (ji) AUB=BUA 
Gi) AN(BUCQ)=(ANBU(ANC) | 
(iv) AU(BNOQ=(AUBNA(AUC) 


jnU = (152, 3.4,5.6,7,8,9, 10}-A = (1, 3,5,7,9) 1B = 4235. TAS 3 


LIA SL 1F LAG 
(AQBY=A’UB sl (AU BY =A’ OB’ (3 





71M VYYYAYNAN NA NNN SSN YH ND 4 9 4 9 9 9 Oe 


JY = (1,3,5, «++, 17} 9X = (1, 3, 7, 9, 15, 18, 20}<U = (1, 2, 3, <=, Ay Ate 
SU hat 
(i) X—-VeRnyY n)) Y= = Fx" 
tha tor fay? letter S te z LI he 5.1.20 


(Verify the fundamental properties for given sets 
(SILK )AU B= BUA Ute G ve USLUBHIA (a) 


A= {1,3, 5,7} wi B= {2,3,5,7} ie EVE 
4, 
AW BS he3) 557} 12; 355, TH} = 145 23:3,55.7) J 
BUA= (2, 3,5, 7} V {1, 3, 5, 7} = (1, 2, 3, 5, 7} asi 
AB = BOA. Sines 
(Commutative property of intersection) Janel SF, C Ls (b) 
A={1,3,5,7} 4! B=[2,3,5,7} LvESe 
AABH=1L S35 Oto he 3.5.7) ] 
BoA=({2, 3,5, 7}2 (1, 3,5, 7} = (3, 5, 7) ysl 
ANB=BOA Since 
(yIL6eir) (AU B)U C= Au(BUO sunt LUCHIBAA  (C) 
A={1,2, 4, 8}«B={2, 4, 6} 1 C= (3, 4, 5, 6} SUAS? 
LHS =U BUT, | 3 


= ({1, 2, 4, 8} u {2, 4, 6}) U {3, 4, 5, 6} 
= {1, 2,4, 6, 8} u {3, 4, 5, 6} 
= {1, 2,3, 4, 5, 6, 8} 
RHS =AU(BUC) 43\ 
={ 1, 2, 4, 8} U (2,4, 6) U (3, 4, 5, 6}) 
= {1, 2, 4, 8} U {2, 3, 4, 5, 6} 
= {1, 2, 3-4, 5, 6, 8} 
L.H.S =R.H.S. | 


eb pect UK Us 
(Ws6 ei) (AA BY) AC=AN(BN OF une iF Lucie, af (a) 
A=(1,2,4,8}«B= (2,4, 6} 1 C= (3,4,5, 6} SUSI} 





my SSS SA AAA FTAA AANA 46444 461 fmm™™~=~_——>>|: 


LHS =(ANB)AC 7 
= ({1, 2, 4, 8} 7 {2, 4, 6}) a {3, 4, 5, 6} 
= {2, 4} m {3, 4, 5, 6} = {4} 

R.H.S=AN(BOC) si 
= {1, 2, 4, 8} J ({2, 4, 6} 7 {3, 4, 5, 6}) 
= {1,2, 4, 8} 7 {4, 6} = {4} 

LES =F 


eh ei ecb C abuse us 
(Distributive laws) (419 
bs ale Gs lLus eye) 
AUB AC) =(AUBYNAU CFU nee O LUE Sut icuB, AS 
C = (3, 4,5, 6} #IB = {2, 4, 6},A={1,2,4,8},. SUA? 
L.H.S = AU(BNC) 3 


= {1,2, 4,8} U({2, 4, 6} 7 {3, 4, 5, 6}) 
= {1,2, 4,8} u {4, 6} = {1, 2, 4, 6, 8} 
R.H.S =(AU B)QAN(AUC) si 
= ({1, 2,4, 8} u {2, 4, 6}) 0 ((1, 2, 4, 8} UL {3, 4, 5, 6}) 
= {1, 2, 4, 6, 8}.- {1, 2, 3, 4, 5, 6, 8} | 
= {1, 2, 4, 6, 8} | 
L.AS=R.H.S° - 
| ie, —rlgtifus— SCL (fp 
(q is distributive over U of sets) 


AN(BUQ=(ANB)UANG & 


A= {1,23)4,5,<-:, 20} SULS 
B = {5, 10, 15, 20, 25, 30} 
C = {3,9; 15, 21, 27,33} 


LHS =AN(BUO). 
= {1,2,3,4,5, +, 20} A({5, 10, 15, 20, 25, 30} v {3, 9, 15, 21, 27, 33}) 
= {1,2,3,4,5, ---, 20} 7 {3, 5, 9, 10, 15, 20, 21, 25, 27, 30, 33} 
= {3,5,9, 10, 15, 20} | 





2m VY NN NN NNNNNNINNNNNN NNN N 


R.H.S = (ANB)UCANC) 
= ({1, 2, 3, 4, ---, 20} m {5, 10, 15, 20, 25, 30}) 
Uf); 2, 3) 4,5, =:-, 20} M43; 9bbSs 2-27)33}) 


= {5, 10, 15, 20} v {3, 9, 15} = {3, 5, 9, 10, 15, 20} 
LHS =RHS. 


(An BY =A’ U Busl(Au BY =A 0B 








(De Bae laws) ot FL Sus (9) 


Ue, 253.44 M03 SUSI? 


Aa 12 4608. 1s A = Sl, 3,5; °7,'9} 
B= (1, 2.5: 40-526) => B= A 8.9.10} 
AB = {2,4, 6,8, 10} q {1, 2, 3, 4, 5, 6} 
= (2-4) 0} | 
L.H:S’ =(A BY = U-(AMB) 
= {1,2,3,4,---, 10} — {2, 4, 6} 
A {SNe es Pat a Te 8 
R.H.S = A’ UB’ 
{1, 3,5, 7,9} U {7, 8, 9, 10} 
{1, 3, 5, 7, 8, 9, 10} 
LAS: = RES 
(AU BY =A AB 
U={1, 2, 3, 4, ---, 10} 
Ae fF A628, Ma) Ans fairs: 3: feof 
B= {1, 2; 3,4, 5;6} > B’={7, 8, 9, 10} 
AUB = {2,4,6,8, 10} u {1, 2, 3, 4, 5, 6} 
NPV 2. aes 9s 07.0, 10} 
L.H.S =(AU BY = U-(AUB) | 
= {1, ve Sih = 25 10} — {1, z 3, 4, 5, 6, 8, 10} 
= {7,9} | 


RHS =A’N B = {1, 3,5, 7,9} 2 {7, 8, 9, 10} 
={7; 9 
L.H.S = R.H.S 


—! 
* 


3h 


SEL? 


—/ 
* 


3 
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(Venn Diagram) (17 biduss 5.1. 
Wert ab SSL Lu ee Sb uiyh (1834- = Sa ee 
Uriel bios Eevee Lisl 

Set LE Sp sO unt yl Il Aibers 5.1.3 (1) 


ra LI wiggyl Us (a) 
slum Ny elur ok Sees 


= 





6 
(2 We bob Pf 66 Tish 
(Complement of set) abt a” (b) 
Vb a Bebe PiU —A=A’ 


La 





rl 


tS em—te J Me 8 spe pe wiley rei Sy 30 y 51.3 (vil 


t i : Brat 
Pe Bote | WET 


AON ey SS pane (a) 


AUB 





ete we > (SA UB UA bb Sy oF {BUA 
yume >>) 10° 


oe VY NVN NN NN NNN NNN NN NNN NN 


AUB=BU Ace soars a tli 





-e be Bei? YAAB ce Sa Bobbi fr IBOA 
ANB=Ba AUe tA 2 Ur Us 


(De Morgan’s laws) eEi9Le-3.~ (b) 
(i) (AUB) =A’0B’ (i) (AN BY =A’UB’ 


Hille 


It HI 








Big eae ee OB’: ate 


ec Wibe e WB ISA UE U FF :4 ie -< 


Ut £413 JE 
(AU B)’ =A’N B’ Ue 


J LFvitey (Cis 


ee hee hie ht ie a he ee ee ee he ee ae ee ee eae ae ee ae ae ee ee le 


(il) (A Of a =A‘°U Be 





(A om By’ HH he Ap A'U B , hl 2 





Sok PISU-(AQB)=(ABY 6 P88" Ey UB’ i 
be slur PNA Ub 2 iL ys : 
tA £65 EI 
(ANBY =A’°UB’ 
(Associative law) (iFy/- = (c) 


= See diglsieee Sore cine 


7580". 008880 2S tb +L 
= — > 
SS — 





Wout aA U(BUO) et 1 (A UB) UC 


Sy 


(AUB)UC=AUBUQ 


oily 


Bebe SUF AA(BAC. Bei Te AB)AC 
be ee 








SNOID YP) 106°. 


22 = ==2.002 em VL NY NNNNNNNNNNNNNANNANAN \ So 






BALE E43 JE! 
(AAB)AC=AN(BONQ U 


:(Distributive law) P= Cre (d) 
|U 










ew Pius PIa U B 2 PL LPIA VU BA C):1 


Ge bab | 






Hit FP SAu By aia U 0) 4 eB oF tPA C3 KH 


- b ee fT ba 
tz LAs De 


AU(BOO=AUB)AAUQ. U 


LPIA ABU O 6 KE | Piawes J 


LY pba Bed frsf WY ba Bes irr 


PKHLiviutyr ce 









Fae Be IMA 0 B)U (ANNO 17 KH 
AZZ LT s6 SE 
ANBUOQ=ANBUANG | Us 


a ae 
 — a 5 3 ans 


U= {12,37 4,°-210}:A-= (1, 335, 7,9} BE (14,7, 107 
itt fete lho 1c-3 x 


(i) A-B=ANPB Gi) B-A=BOA’ 
(iii) (AUBY =A’°OB (iv) (ANBY=A°UB 
(v) (A-BY =A’UB (vi) (B-AY = BUA 


We ases R= (a7; | HW 
Set Seurdtiouein c= (1, 5,8, 10}! 
(i) (AUB)UC=AUBUO 
(ji) (ANB)AC=ANBAO 
(iii) AU(BAOQ =(AUB)AAVO > 
(iv) AN(BUO =(ANB)UANO 
ILA SA of MBE nS SH SB = PistA = 9 JU=NA 
U={1, 2,3; 4, --, 10} «A= {1, 3, 5, 7, 9}! B= {2, 3, 4, 5,8} “I 
ahd eter Wepfeur bouedn 
GO NAB AB Gi) B-A=BOA’ 


Gi) (AUBY =A’AB Gv) (ANB) =A’UB 


(v) (A-B) =A'UB (vi) (B-A) =B’UA 





VILA AAA LhhhhAhhhhhhhhhe 


-l 


-2 


BEE. \\\XXXRRRQQQQQRQDRQAQAYAK 


mee Sst MisledRat 5.1.4 (vill) 
(Ordered pairs and Cartesian product) 





(Ordered pairs)2_ 72 ——"_——5.1.4 (a) 
i (x,y) dP EY SALI S (x, 9) Ly ah x stole bf 
ol (3,2) Lup Eee 3 y phef vik c eu Pn eer emo. sel 
xay Shu? (x,y) #(y, x) Se sb 5b—(2, 3) 


















- -— - 

p ‘ ; #2 at 

' : Stay \ a. ee “ 

, oo i ght OF A } ' —=— FLils : - . } 
of ae =~ SD ft lraaiale. a, : | 


A es 


(Cartesian product) ea Asm Es. J6 5.1.4 (b) 
Ute (x, ya ae rv U-AXBw se a but KE BisNAUYS bt r 4 2 
“ye Busilxe A 
SB x AA X BIB = {2. 5} al = flee, 334i ee 
AXB={(1,2), (145), (2,2), (2;5), 3,2.) Ga? 
“Ut MN2L Ber wi ByOI3LALY 
~2 SA x BLIR F773 X2=6 Ue 
BxA = {(2, 1), (2,2), (2, 3), (5, 1), (5, 2), G, 3)} 
AXB # BXxA. wk 
a 


- + 
—= a , 


US eB x AvlA x BIB = (c, d} lA = {a, pti) A 
Se Bx BAX ABXAA x BIB = {-1, 3}, = (0, 2, ai -2 
Ai Si re age busla -3 
@) (a-4,b-2) = (2,1) (ii)  (2a+5,3) = (7,b-4) 
(ii) (3-2a,b-1) = (a-7, 2b+5) 
Xx Y= {(a, a), (b, a), (¢, 4), (d, ay Ji Ute YsiIX  -4 
Soe i Soir Lurr Br bi2wI¥ = (d, e} IX = (a,b, ji & 
(i)  XxY Gi) ¥xX (iii) XxX 












V1011100007071111111111 1 


‘(Binary Relation) big 5.2 
akc UB eAREY oe IRCAXB wiUner de gue bYBuia A 
etn "bMhevE sic pvt lie te Pre R Shin 
Ute 7,b= Dom R Fialetn Ses tebe te Pp forte Jas EL bys 
sees fib — Range R etetatiyyy S LATIF nee Gsk ys 
IB = (2, 4,6, 8}<A = (2, 3, 4, 5} Ae 
~J/¢+*Range RusiDom RIR : A> B= {xRy| y=2xaxe A, ye B} 
R = {(2, 4), (3, 6), (4, 8)} Lo?) == 
Dom R= {2,3,4}c A 4s! Range R= {4,6,8} CB 
B= {1,2,3,5} A={1, 2, 3,4} VU Gade 
Range RuiDom RIR:A>B = {xRylxt+y=6axeEA,ye BJ cock by 
Se 
= {(1, 5), (3, 3), (4, 2)} es. 
Dom R= {1,3,4} GA wl! Range R= {2,3,5} CB 
(Function or mapping) ——fr |, >" L_w 53 
at Ki f: A B yd Urner de JBslaS et ie. sey 
yy Wei Ce RF SLI IK L fen ARx fai) Domf=A whi 
(Alternate Definition) —-y —s_> 
tl Sif: A > BI Uter Ub J BstAS US? 
Dom f=A (i) 
y=f@e Ba tesa? yl ah BES veh ZLAZ ii) 
or Gis BF cmb sl 
(Domain, Co-domain and Range Foundation): 
BL ex oth SCF LE B shew esse f LS A In KEL f:A7B A 
wre fer bGfvletnl LAN MAL WIRE PH Lf ote Le f 
etn LIEN 397 Luiz. 

















BEBE. NNN). OXXRRRRROODRAY 


f B={1,2, 3,4, 5}sA = {0, 1,2, 33-5 ie? 
| = Seref: A> BYE 
f={@ yly=xtlaVxeA,ye B} 
f = {(0, 1), rc 2), (2, 3), (3, 4)} 
Dom f ={0,1,2,3}=A 
- Range f= {1,2,3,4} cB. 


af Blot ee sute’d bib 3c 
erde Atha st fo hile Fla eBercac ALL. ut Sf? Lig 
bi CISL AB 
h 








1 
- >2 a 
get’ a 
5 
- 


Avex Bex 





Aux 
(Demonstrate the following) (#16 [57 4+ 5.3 (ii) 
(into function) JU Lsseyi (a) 
Lip hetif soifia > B 
Pas bef FP EA tered bil 


Range fc B 
LS PRLS: AB Arr Le 
Sat 





f={@, 1), G, D, @, 3), GB, 2)} 
B={1,2,3,4}2/A={0,1,2,3} le 
-e(P\ KeINLS 
(One-One function) ps Uso (b) 
(mage) OL yb £ A inet Poros f AB ph wh 









> F&F FF ££ Ff FT ££ FF F¢ Ff £ * F* Ff #* Ff *# Ff * °° * Ff ¥ 





fin) =f) > m=meA bl Vu¥meA > fud¥f) 
f iA = {0, 1, 2, 3} Ai zat £ Jt 
Si HS: A > BB = {1, 2, 3, 4, 5} 


sc th SRB SA, 

3 | fH(Gyly=x+LVxe Aye B). 

keg = {(0, | HB qd, 2), (2, 3), (3, 4)} 
(FFG w-w9f 


(injective function) i” Ly (oi \ LF oJa_wla sald ll (c) 
(PFs tifr_ F Sb fut SSA LOSE 
(Surjective function) — Lie — Lyef — (d) 
etd of? iuif: A> BUGL 
Ei Sil iP LAce eels p6Ber A 
Range f=B Gn 
wlA = {0, 1,2, 3} Ape Le 
f:A2B JB=(1,2,3}.2 
f= {@, 1), C, 2), (2, 3), (3, 2)} 
Range f={1,2,3}=B Uk 
et eee) fii Lys 
(Bijective function) ado LsAeh  (e) 
f GP | uf: A> BUH 
IST shes ef LEA thf 
WA = (1, 2,3, 4A ze Le 
CPUS: A > BUUIB = {2, 3, 4, 5} 
tz Wk 
f={@, y)ly=x+1,V xe A,ye B} 
f= {C, 2), (2, 3), (3, 4), (4, 5)} J 

















~ ~~ rr * FF *& 7 * 2 TF) UFOUmUmCSUCU US UUs Ulm SL Ulm ODS lmlCOO.UCKmCUSUmUCDC UC 






at Fist Leta’ Fist Ie LA Lk FG y Luk 
SS LiL Ag aif a 6B Lx 


= 
a 
bi 
F 
» J 





—_ 







B= {1,2,3,4,5;6} « -A= {1,23}. oA->/QIGD 

f:AJB = {@, y)ly=2x, VxeA,ye B} BES Ue PISA 
f= {d, 2), (2, 9, G, 6)} | 3 

» sa jot oh iy 






i te PO LIL in SATLZL 5.3 (iii) 
(Examine whether a given relation is a function): 
etn Bey Asin LE SIT bef pL EBS bb 
ty, Sih when oa LF eo e)os1 ab ad Ys 5.3 (iv) 
(Differentiate between one-to-one correspondence and one-one function) 
UX U=B o a WL UIC a LANatnys-rBereaa -+f J Ereg 
Si pect Uw vLB JNA Ure nt U=B hn Ase Aer suf 
EUS NIU SEB u3lA oe hietnBe PLereyy Sun bir 
n(A)=n(B) Fe bul Li So 





nn a i a i i i | i I i i in 





So biota 2M x Lal x Mx M = {3,4}, L = (a, b,c} 
le FE ucts Sol Leiderd Ly x vin = {-2,1, hi 
Ute widen L Li rbitain M = {d,e,f, g}sIL = (a, b,c} 
(i)  LXxL (ii) LXM (iii) MXM 
Sea 10) Suindk MIU IKISEMS) 
{MeL AL f3.20r IM = (ylye Pay <10}L= {xlxeNaxss}/ 
uf U bil 
(i) Ri = {(@, y) ly <x} Gp R= {(, y)ly= x} 
(iii) R3 = {(x,y)lx+y=6} (iv) ..Ras= {@, y) ly—x=2} 
af Goin 
Kap SGA § SEAS Soi Piet he Ose PRIN ble bio 
VUPLRI TON h er leah Uas% pF (vi)(i) ale Vy ‘Cant te Bias er yess Lol 
(i) Ri = {(1, 1), (2,2), B, 3), (4, 4)} -<VY 
(ii) R2 = {(1, 2), (2, 1), i. 4), S,; 5)} 
(iii) R; = {(b, a), a a), (d, a)} 
(iv) Rg = {(1, 1), (2, 3): (3, 4), (4, 3), (5, 4)} 


(v) Rs = {(a, 5), (6, a), (c, d), (d, e)} 
(vi) Re = {C, 2), 2, 3), C, 3), GB, 9] 


(vii) R= ) 


(viii) R,= 








= =e _ = _ a oe -_ = > _- - 





mt he SEF ae 
eLaout foi te Wik De Lcec dd te 





46 
-etlfskAiO ls — (i) 

exw  (b) ad (a) 

Uf Ofte eel te () 
-ctiferg = i$ la,beZa b#0} (ii) 

tele (b) © | ei (a) 

APE (d) | IMPS (C) 
brits GORAB LL Syter (iii) 

(b) Way. 
(ay: 3 (¢) | 
-tiferot Sherer tiv) 

ere (0) ts 

Lrg @ : exh ( 
-etud{xixe Waxs101} — (v) 

tr 0b) br Gf (a) 

erst (d) exbe () 
etn t titre, (wi) 

eeuh  (b) erde (a) 

eet? (d) exh (c) 
-atrex whber be (vii) 

{a} (b) ¢ @) 


{g} (d) {%, {a}} (Cc) 





etnies Sui Ler AE (1, 2,3} (vii) 


6 (b) 4 a) 

9 (d) 8 (Cc) 
lebegasAUBI“ACB/ (ix) 

Bb) A (a) 

Vetu @ @ (©) 
ebtdsANBIxACB (x) 

B_ (b) A (a) 

ies @ @ ©) 
-etxzA-BIxAcBA (xi) 

B_ (b) A (a) 

B-A_ (qd) @ (Cc) 
-e br iiZAUB)UC (xii) 

(AUB)AC (b) AN(BUC) (a) 

AN(BOC) (d) AU(BUC) (c) 
—<—U KALA U(BAC) (xiii) 

AN(BAC () (AUB)A(AUC) a) 

AU(BULO) @) (ANB)UANO) ©) 
etn dZAUBIUsee SH SBA (xiv) 

Bb) A (a) 

BUA (d) 9 (¢C) 
eG SOKARA x Bnd LBer WB ASIN CALE (xv) 

4 (b) 3 (a) 

7 (d) 12 (©) 


meeps ALL 


<br J. wide LA x BI 2U=Bss3s1 47) tf wil Ace SI (xv1) 





26 (b) 23 (a) 
24) (d) 98. (c) 
_< GxDom RIXR = {(0, 2), (2,3), 3,3). 3,4) A1 (vii) 
(0,2, 3} 0) {0,3,4} (a) 
(2,3,4} (d) {0,2,4} (©) 
_<_(dxRange RIXR = {(1, 3), (2,2), B,D, 4, 4)} A). (xviii) 
HONORS a 4} (b) (1,2,4} @) 
434 @ (1,234) ©) 
eeu abel, 4) 28 (xix) 
II (b) I (a) 
IV. (d) | Il (c) 
sais thscs4 {((1, 2), (2, 3) 3,3) GB, IY x) 
Fiche (b) Fi @ 
SI rw (d) aut Fie? ) ©) 


ye ie Lusir bite -2 
erg JeLuittokp Ate? @ 
ork Lia bler Wi 
ACBL bap WeptAB (ii) 
pba prepa A(BUC) (iv) 
Sa 7 SCL UY (v) 
LAPSE wi) 

a SSG (ii) 

Sa ZA SFI iii) 

Sa PSSEZLS 

we otis 5 Lf 3 (x) 





[Fp F bee 

AUB= IAC BS 

oUt BWIAIA B= gS 

5. IB CAWA CBS 
AN(BUC)= 

AU(BAQ= 


ee Mas Se 





pany 6U 

cx Pa bo 
ANA = 
AUA‘= 

= {x|IxEA swlx¢ B) 

es (—5, —7) 

-<— = Cy (4, —6) £3 

ealy 6 L5 7 zx-axis 

a % LISTS A 4Y-axis 


Glens Sunts A Ske sep 
ec brt3S((a, b), 6,0), (0) 





- 


-l% 


3 
(1) 
(ii) 
(iii) 
(iv) 
(v) 
(vi) 
(vii) 
(Vill) 
(ix) 
(x) 
(xi) 
(x11) 
(xii) 
(xiv) 
(xv) 


(xvi) 


-ebnbsS{(a, a), (b, b), (c, 0) (vii) 





(xix) 


(XX) 


< 
< 


“etl. Act WA XA (xviii) 
teh ohe Lg = _Gipe B Gus fulf:A > BAI 
-< KEL {(a, b), (b,c), (a, D} 4 
Uibertck LIE 
AU BISI-UNU-U I EBL UtARetner LJON ZN gh Y6Bus\AUSE 33 
aS. the 


nhs aeAN Bi sietner dl 4 MAS? Lure Ui CECB NAC 3 
as AB={xlxeAwxe shader ce 


< 





™ + 
7 ad > = ™ a + - a (ce a, i (fk a 


tage nse Beer NtLSpba B- ASO LAwIBer 

2% 

fyi-Lnut BAZ Ueno (Ve Lue Boaz SAcra be LU 

pe Spa A° =A’=U-A 

Ue ai be PL Ltr by 1834-1923) eM LSIb, << 
Wet Le i Blau & Elsi 

SSu See St ete PIE MS Le drt < 
| wr: <b 

SU Ln (x, eRe rte PA Ke KU BIA UH Bed» < 
tL SGA x Boer lixe Aye B 
ety SE UBE ARLE GIR CAX BalUner ve vBissal 
Sie tid bip:A > ByIUnBslAcr bb J 2/1 
Dom f=A (i) 
webal gic ie rELisrLpntarsdli: wi 

Uap L pert Kpricetnl LINE ML IRS or Lforr nsf  < 
etn 4 Wie at 

LEN Su Eder Sui afeaAatW Sif: Ar BFiL < 
Range fc BU-# 

nr 6S rie ag Lhe pbBex Fic tf Sb f: A> B og Te" < 
| Range f= 8B = 

Ber” é LIAS yet LAace Se tid Gurus f:A- B Sit! < 
Us 

Stain f FCS et SEZES:A 2B < 


















eneK, Je! ap 63 A —b-s/ bed 2 Nd Fa ol4 Jf bys! ge 6 


CLEEOELELELE EGE CECH LS, LLL F 


=— 
: ie all 
7 a -_ 
Ys = 
# - 


SINS 3G ot Lee ef Vel 
SE SA Grid es | 
PL Bh 2A Pt IE SEE | 
Je SE wow Sou es 

| SE SA Gr b 4 Pa 

SF Sur Fos S% os 

Lt; es Har GSS, F 4 brs SL ws 









we Seler Sbsijle 0 

See bel Geyd Zth-igieds « 
Si a as, waaS lest thes es 
F c2" = Gabe sheng & 1. es 












BEE. \\\XOXDXRRRRAAA 


(Frequency Distribution) oo iia 6.1 


AE oa stat L223) Se) fs Un x? S sue apf far eb 
AI Getz dT UIE LoS ple thr Se AUT aR eer tae 
eth f 


(Construction of Frequency Distribution) : ie F UF, a So. 6. 1(i) 
Ut a BSP Gir LO Goal 
bP b) bed (a) 


(Discrete Frequency Distribution) ou pe Space (a) 





ret 5C9 6D Pp PaO <a eo ys ott ft 
UE 6% bof Ls PL ose 2 Sp ae wee (i) 
yt Ce? We ely 


Woah OP 5S Ne-suih (Tally bar) (Wi Kesh Lefer di) 
syst Pete ra (Kea - iii) 


set to S- L. Ugas Thy J (Heads) eM FUELS PUES Ue bb tye 
3, 4, 2,353, 5,2) 2, 2162.1, 4,.2,2359,4,2 


ut a Soi Sota f (Heads) JA2 
sta AG (Heads) jn=X AY Sw) he 
PG en 5 wie baw = l 
bits Sra) 





VIINNNATATAAA11 101011 1 | he 


(Continuous Frequency Distribution) — iy hat (b) 
bib ba Oe oe 
Lule 
6 =47—— = py gma 
| (i Kb4 asl G4) 
S Ui lee nse OS UY» E2011 531) whet Evi E PD bb 612) uf Ut > (ii) 
Mw by at e-Lnob ie pa ct wbijlor ah ae fiba‘k’ 
-l 4 
ath, Gens U ut gj ok PITE Bo LaLa (iii) 
ka IU UP le « h= BG'lz 






(loch ae) h= = 
h=Tize lee bebe dL LES pe fat Ear 
~<tyl8rth = 7.94 
Bale BoB ast osf ashe e She OBFatve div) 
ee BF RASA SE UF EP ae Se Kd nE 
2bn Jb» 
ata Seda(UF ior wit ioe ad ele (Vv) 
Lost sh*t HL rw SiI IA wld fyi KerlnS i, (vi) 
Zbl kG Lose 
Usa if RE LUE A401 LEX Arcrlati sae 
51, 55, 32, 41, 22, 30, 35, 53, 30, 60, 59, 15, 7, 18, 40, 49, 40, 25, 14, 18, 19, 
2, 43, 22, 39, 26, 34, 19, 10, 17, 47, 38, 13, 30, 34, 54, 10, 21, 51, 52 
IF EF SoA DSL BF 2610 
Kail ete SuSe) ae 





BEE NNN ANSE 


Abr LstrZe ses 
60 = AG%e—— ss) 2 = yy pe 
(2) Ib sw Ble us Esi Alida WO ut esis" lan” £2 
UIP oboe Gal Lyfopeoprt trdlliope 
bbe 
| Se aE EE AE Ai: le 





ew «ap 









Md ddddddddbddddemmmmmmms 


= yy dd 1 Se io 0 SES a al 

ube erie ibei} PAR Ao ee al 
(Class Limit) : “994>(S LZ (a) 

fei seats 2G 9 be Outdnuk aie ef | Serle 7 
Susy B20, 10, 20, 30022 Stee Ut Lo Ole Gu Sed Ux sst e la eee 
Ute 8 labile £39, 19, 29, 39919340 

(Class Boundaries) :»»+>G— be 

ea 

LOSE Ue OA Re 2A Ne Se 





= 9.52 Ube 9 Sue Sak SSIES eh 2 A eu 
= 18.52Urt ol See 1952S AGU 19- Ge HOU» £10.49 
wo 2b GP stu Flay ib? torres SKK wL£19.5 
Bist tiered ahh Edt re FU git cee th yore Kad? f 
SSIS atu Payes nd Se ¢2ei£ Spe SL wb Sor 
Sud” oe SAGE bb AG tu Oe bu fed tA wie Bue Hay & 
abnor Seid Abu? bc deerw i 
(Class mark/Mid point) :-— GL n/wG"Lz (ec) 

LSE LoS adsl b ree tolotF a Sabyrl esa” 
etn Mee dL Se” 


(Cumulative Frequency) 21s" (d) ° 
wL Sour = wo SUSU Bier I Seth al 


oy» 107 4s 





Gee \ NN NNNNNNNNANANNNANNNANNSN 


| eth ow ai AS (Frequency) — 
tS Sole Leola fof Je itvebib-t OP a 
ya § 9% ys! Ow a1 bibles sue (5 U2 2 ne S riser Lloe Je : 































wea sibyen | 








se 
CSA ee 


; a . 
a oe 


17+9=26 | 


= - 


| 3247=39 
} 39+1=40 


(Construction of Histogram): f+ 6.1(li) 
| | a ig 6 
= i S6 a Gr yethls ng 4uF XYS eS Ut Le 2506 | 
wEIE Sonera be bbe SISO wi ui del 
| IZ SE ves Sse 06 
2 | MES Ni ere eee 

AO bid bigs e PSII Shee ILLS Ue 5 AOE 
| Se 2b 














VNAANA A111 111111111 1 | hl 


Ly iaba Pr biew hf Li 2306 TOF 
fb SPSL see XE nS HIKE 
Lb 9G L ow F-YE nL SH, Tuer (ii) 
ult table uf Raat L Seta 10) a Sus J. xX ig Ze: ft (ili) 
 cebitw tee 








aes as aS 6 
het] “Ce CL” 


UF itera Sirbiere Bde 


Bees te ha Pp bios 85 Aida Sir Sie £2 
, Sufi ‘Olel Sy te Ln 2? He PEK) Re wa -X (i) | 
Lb Ieee ES riers -y (ii) 
04 mere Sa x Eri ger LoS, U Pens laz (ili) 





Seem \ NNN NNNNNNNNNANANNS 


hk Mgr 


NNNN 








5 95 195 295 395 49.5 
GA Yoaio (5 lage” y's, 
cl) Pl be HS (iT f ¢) Histogram 3b x-axis =4-0.5 tot. Fass | 


59.5 


| sated Xi bia Gl ne? 
ow SIL SE Lol? SE PUL yi hd P le Gunswe Biel 


el ps (SA Lael Soa thy a 424283 2b xths 3/1 _< db 5 C 5 
| | | ~ fe CREE Kx jLouaet 
| Lie Bb bir bie ade 






ph WEE ALB Sen fe pst bie d Bai 2 Se WP 
Save t3.p1ar See HLS Kote tur yil OP pera SEsG ahs 


Ube 







“ eee AY - 
_ ‘% b 


a 








(Construction of Frequency Polygon): 7 nf ey 24 6.1(iii) 
63 PCE ae eR ene me 
| Ng je 


“UL Lay rs Seer fs Sos idee 





Chua! pdinbelttnstjenlh Pafbreb Data ) ie 








‘ewibns (i) 





SSL IL, Sse Ve tebe ul Ih a X (iii) 
ft See ite ikiees eines. yew lash, (iv) 
pb te ur WEES ie (wv) 





LOL «CC 





45 14.5 24.5 34.5 44.5 54.5 64.5 14.5, 
Lobe WG 


(Cumulative Frequency Distribution) : wea or (Fs w~—"—— 6.2 
Ss Pes oe, 6.2(i) 

oe WWE i be Snes cost Sis £ sya BA Sul ese 
a bE A Bf 476 
Lue Bi SX 2 Lar bio sid 





EGS >>> 100°. 


a et a ee ee, » * a . ™ ™’, 3 ~~ ~* ‘”y ‘~ ‘AY ‘’ ‘’\ A ‘\ ~A \ . “N “ AY “ane eur 


i SI LS, (a: ST er el (SF rn 6.2(ii) 


(Cumulative Frequency Polygon/Ogive): 
SF SOSE HE WoW S55 $54 
Ut ReWaIbio ue eu 
I GLE IVS IS A FX Ss OA? (i) 
Ey Coiiaifenwet store SF l2guse (ii) 
-Zbe UF ISOS LEP! (iii) 
tut ht iF xs AN LSAT (iv) 
EG BF xealvd ne» 22Je 








Lions 


we by Sl <4 





ee: ee a ee ae ee ee a a eee Pe ee 





| ~— Lier weui Be (Su F 9% 





205%) 3.5 (G5 wea 195.6 155 


—— 


it at Sra ss Sirs a, Aes. ay I /AlUe Use tt 21M -| 
Lee EF fed § 4 tt 
9, 114, 5,6 8:4, 3,8, 5,5, 8,3, 4,9, 12,8,9,10,6,7,7,11.4,4.8.4.3, 
2, 7, 9, 10, 959,67 9235.1. 
Sele SEs Stee ENOL Sento val one fay bs oe =2 
-J ue asl ig LOLs Ln? ty tee a Sul, Ve 
34, 26, 33, 32, 24, 21, 37, 40, 41, 28, 28, 31, 33, 34, 37, 23, 27, 31, 31, 36, 29, . 
35, 36, 37, 38; 22.27% 28, 29: 31,35, 35, 40, 21, 32, 33, 27, 29, 30, 23. 


fe bs ah 
(20-294, 29-98 Ute otentsoen ed 











i i i Fe i i i, Ti i i OO a Ti i, Ti a 






BO lz 6 31100-< Spb SF Tease LUE Lire bi ou 
Se” Sri SL (22) 

450, 500, 550, 580, 670, 1200,1150, 1120, 950, 1130, 1230, 890, 780, 760, 

670, 880, 890, 1050, 980, 970, 1020, 1130, 1220, 760, 690, 710, 750, 1120, 

760, 1240. | i Kt 
(450—549, 550649, ...... AL ae ) Cait : 

AUN ase esr F cts ux bbe Se BDS PS eet s sien -4 

or v a Ts fot lb Us42, cif Jety, eS se | 
6, 12,507. 8, 3,6; 7) 10,2944 Abin, 8168. 9716. 9412, 13, 10, 14, 7, 
6, 10, 11, 14, 12. | 


-3 


Poe KL Poss 
eZ L Ei ivie wks @ 
a (= ae Se a5 F ok (ii) 
(2—3, 45, 67, ries CUP UIP) sas 
Sou yah 28 soe 25 Lavin (eT % wuss Eur WRI bseser 5 
Le bvou & 





¥ ££ Ff EF FF EF OF «EF FO «EF «EOF OE OF EF Ob 4 4 EF 4 + OF 






(Measures of Central Tendency) 2-L 4st wl ZislS— 63 
een Ye 

LAX I BPE AGS ot rd HEC Oe I UE of 
ES ft Lae Ufisre a Pap ilee Sout U= 31 — WWF OT 
tye dbf l Sou Vee bred SLAF Si Lreut 
VE bo RUS SUI dd nleid La bed SS, pete Vp ews 
HEE IHL EL RUS Bere ube eth 


vhs -2 brsidl> 
bes shi -4 | nile -3 
Aw AZ 6 biG -5 


eth UY Les i Sir tui a Sse 
| (Arithmetic Mean) b-si$L> 6.3(i) (a) 
Ur-<bm Koki a — haw 5 Sots for Leos (URe se os b~sl b> 
thle ye tle th Ga X X fiend 
bibl Cols n=(X)= = 





tie f a bes! dee PaeOCS mye He F 4 dais (§ ee iris, = sly 
hee alae colo Sor te Ase 
Sateen See? 
~Utul Sosa ob Pe ost e_ bas LG bade esar ul fF 3 
(AY Ly +) 9S oe, (i) 
te eH KL ose REL Sel, | 








ee, ee ey ee ee ee ae ee Se ee re 


¥ er behs UY 


n 





Wo Sots 7 


Ue bibles Siete ond if eter vor be GUE 
| SEE SlertosS Aru 








iL wee vr} 


ers, 
We Sota el? 
See oe, a og oh +X, 


(ee 
Pr 4 bolacl 5X 
n 


b-side (X) = 


Pape, 
ere _ 45 + 60 + 74 + 58 + 65+ 63 +49 _ 


7 
414 


=77 = 59. 143° 


eh Ste Ly Fildg. 6 u% Ue Re A, Shame re ls 
| tei sob Li pe tu 
BS 3 «b_-—(il) 
ea tere Mes yidrtytdrivE 26 SwslbeeF LEP bis 
MWh ecliSeigreFL uIrighmbserla Setubal zu xe til 
Que Ze £6 ele este ret KALLE UF Meri ot tO F Aleit 
thse rhe bs Ptr Be UIA babupsr nel 
UeribIbe elu, (i) 
tte 0 aba SP er b-side ele 2 (ii) 
Ne PH wed SEE tf etn Fh EAL SEF 1G 
Pe thy AL ‘A’ 
SiAiebalQek (Ge (x, -X) =(X,—- ay t= 12 en 
Si Ale A Aa =(x,-A)=(%j-A) , =1,2,......0 








Ud dbdbddbbb bbe 


Ute ner teF LEY bind rb Liouw 


> D, 4, 


(i) X =A+=! Gi) X=A++'—xh 
| fl il 











| L40y 

BU bi eh A SR et LP AOA ste D, =(x,- A) 

ela Pant lab set ‘h’ u; = G4) 

be enL SPH A big ele bit UF SeT(5)GL Je 
11500, 12400, 15000, 14500, 14800. -UA Mz Ke elu e bs 


(Direct Method) : 3) 7 2tlz (ye) 
A 


Ba ~ tl X, +X +X, +X +X; 
| — i=] LLL Es 
(b-si bl) an iar 3 
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